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PROBLEM TO BE SOLVED: To provide a nitride-base 
semiconductor device that is excellent in mass production and 
has excellent device characteristics. 

SOLUTION: The nitride-base semiconductor device has a 
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constitute a nitride-base semiconductor device layer having a 
device region. 
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J**$***a-teJfc'<-t\ 4 «9 <&*5Stt<£> S i K-/Ga 
N124 Sr/fcg Sit -5 r tfXt; -So 
[005 5] H 1 4 14, _h1E Lfc* 2 3HNi9tt«>tt1btt 
5R^*flco3»j**ife«rffl v ^T»JS Ufc*** Tit?* 
Sr*Ufc»«Bn?*5. get-, EI 1 4 &#ff.LT, Sg2 

[0056] n2mnnmo#miti'~ vmwwmt 

LTI4; Ell 3fc*Lfca^*M0B«<0S i K-^G a 
N^2 4 El 1 4I^-T4 mo. l U m<7>m 

m&^-TZnMA 1 G a I n N*>£>#3 9 7 y V 6£it/f 
25, 15)0. 45/i mWlglJSSr Wi" -5 n MA 1 G a NA> 
^i5nSf2^7yKl26, fi50nm 0 . 0 
5) ^nKOKff^tSnSG aNH^ini^l^ 
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7yKi2 7, *J4U\ Ga I nNA^WIHt^ 
F (MQW) %*®2 8^«lJ!k^$4x-C^.5o :«M 
QW3§7fc/f 2 814, ^)4nm(Df*!rtt5 5oro7y 
K-yGaNPIift, l5)4nmrof^tt5 4oro 
EE^tS^-WTVK— /Ga I nN#F/li:7!iS £111^/1 

[005 7] MQWMi 2 8 ±K(4, if*) 4 0 n m 
0. 04(im) tf)U¥Srft5pSGaN^f>/i5pI 

10 K^2 9±KI4, mo. 4 5 prntf)^?r|rt5^« 
=tfc (iSBm WplAlGaN^t)45pSf2?75' 
K^3 0*S^$4xTV^o pII1^77M 
2 9M pif 2^75/ KI3 O^^tirv^f 
«£Ww«U£<>: , * IMJttW P 2 9 7 v KJi 3 0 <D 
Wmtzm? bbt>\c, pif2?77Ki3 0W±I 
&Sl±l£-tfr£4 5K, *£l0. 2 *imW)Kl?:S:#1-SnM 
G a N7J>ibft3m5fD|i&im 3 1 *5^$ttTV>5o MM 
P&it^3 l_kKI4, Sm$tvfcpM^2^7?/ KJB3 0 

20 tfSplGaNA^iSpSa^^ H/I32jJ5^J& 
^ixTV>5o 

[ 0 0 5 8 ] Sfc, p Mffc 2?7y KJS 3 0 <Dp< -iJ-JUMfc 
^SSfcLTcpS^:-'** hg3 2tf>Ag?±KI4, pit 

«3 3jw£j££*vcv^. z(om2Mmmmx 
i4, minmj&m<r>*t-7T-4T&&i \ s i« 

«2 1 *^«ttSr*i-S<OT% Si£S21 ©Sit, 
nilffi3 4iiM$nt^5 4 
[00 5 9] fr*S, ??</?ttiU|2 5, nSS2?7 
?K12 6, nIgl?77Ki2 7 s MQW«)feI 2 
30 8, plf H7yKi2 9 t pS*2.^7*yKi3 
0, «5ftR§jhg3 1*341/ pl=y^^ h/f 3 2J4, * 

[oo6o] & 2mmmm<o^mwu— rmi-xn. ± 
fEw4ptc, 08—ei i 3^vtc^2mMmm<omit 

ix, ^O, tefe^WS i K — 7*G aNi24 SrTflfii: U 
T, Z<D±.\c&m2 5~3 2Sr^-f-5- irtcioT, 
#12 5-32 K*Sl ft»<c^# B ttSr|gS.-tS C <t 

[00 6 1] Tcbz-t£, ±.%&mi&3:um2mMi&mx' 
»4, mmbvx^ ^-yr-{-rmwL\m.xfs i£«2 1 

iClS, GaAsSg, GaPSC InPSKSfc 
»4*al^«S:fflV^Tt4V\ 

[006 2] Mt> ±&m 1*34^2 UlS^fiiT' 
14, Sfii LT, Ga N^tgSrfflv^Tt)4V\ ^<D« 
&-T b 7 3 Sr^fi£-r^^l4^ < , 

50 fc^.v^l4/<s'7ra2 3Sr^fi£-r^^|4ncv\ 
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[oo63i (^3 nmmm) m i 5 ~ig 2 0 14, 
pjwm 3 mmmm^ 4 5 ^M^^#<Di^;*g;£i&. 

7r^7.(000 1) ISR4 1 (WTs rt7 7r f7 

JI4 3&;8V^T^iR$S#fa/£ft&^9^^L-CVN.5 <> 
KT, Ell 5-EI2 0Sr#fiSUT, 3 SUS^fiSl:: 4. -5 

[0 0 6 4] *1\ r<DS&3H?;te»f£-ett, EU5K?f; 

7r-rTX«4 1±(C, jfcl 5 nm£»gff$TW1-5A l 
GaNA^/i5M/<5'77i4 2 < *54U:, ^l2 V m 
(OmmZft-TZT^ h'—^G a N*^7i^TJfeS4 3 Sr 

[0065] Tifii43±l:tt, 110. 5 n m<r>mm* 
G-tZX h7^yitk<OS i O t frt>tl:Z l -*rx?m4 4Sr 
^-TSo ^^I44©^h7'f7 , ^-y|t 
^@4 4 Wjii^ 5 /xrn-T?, m&rfZ-** ?M 4 4 lffl<75 
^IPS (^^^Hgag|5<D<ig) jjijft i ^mtiJJ; 5K x 

JS4 4J4, Ga NA>b#3Tiftyl4 3<P [1 1-2 0] 

[006 6] ;0?^^i44S:^^iLt < RIE 
teftifSrfflV^T, T«Wi4 3ro^a5Sri^l /tm©f^ 
f£*t^.s/^>'</-f--5„ iixdJ; K> , Ell 6(c^i"± o 

UiT-ef4, 7«5l4 3roxyfy/|;j;i) 

•f-„ TH6S4 3<£>G0[S7£:tKl4, ^)l/imWi«$Sr 

i:t>(w, 7yK-7GaN^f,45Til4 3 
W [1 1-2 0] Wfe*l«Qfc»J*S*l.«. 
[006 7] #C(;i, 017 tr^-T J; 5 T >• K— T'G 
a Nii^ti^Tmm 4 3 (Dgffi SHfcDfl«0«B4sJ:tJt 
ffiflffi LT, K-7*G a NH 4 5 £f5j&S 

£-t£5. W^S^T-li, 7yK-7GaNf4 5|j;, El 
1 7t3£TJm 1 9te, TifeJf4 3<DW&<D& 

Bi*^**!*! (±*f6l) KfiSft-fS title, T1SJ14 
3<7){PJ)ffi^?j^rS]ic>bfigft-t-^ 0 r<7)T>K— 
7"GaNi4 5 7)5, rfg i &ft|tiM&«{fcj| j 

[0 0 6 8] ^u, Eli s^^-r^^b^btcr^ 

K— 7Ga N/f4 5<Df&&tmtfk. 7yK-7GaN 
14 514, mi 9\C7jk-ri: v^^i4 4Hf* 

fcjfcjfcft-t-*. -tbT, ^^14 4±Srm*l6l^ftU 
fc7yK-7GaN!4 5^frtt, it»«J4r>K 
-7GaNf4 5«§}i5, i*l,l;:4t?, EI 2 0 le 
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57^ K-ZG a Nf 4 5 7):»S^il5„ 

[oo69] ^3 nmmmiz x zmmm^mtenmrft 

#r£-CI4, ±iEtf>4 5l;:, 7yK-7GaN^b'i5T 
«5/l4 3W[U]gi5^)/£St5j;Dt{l!lffi$ra^i: LT, 7y 
K-7*GaNf4 5?:Mm;i:iaot > {RSlffico 

Sr1«*(6]tC^-t-?,^^, 7yK-7GaNf4 5©fe 
m±, 7VK- 7Ga NJ14 5 <D (0 0 0 1) 

tzM.%m.<OT^ K — ~fQ aNl4 5 ^^T^> ZbfrX* 

[0 0 7 0] JR3 3KttmiilcJ:Smb«3R^« 

W^^fe-Ctt, -hfBWipK, Tifc/!4 3<D&ffi\zm 
&m#.&Mf&t5Z. ti:±oT, TiS/I 4 3 <D$iffi<7>?>. 
&x.*,?s?-tz>1*\-rvS:\\ iixt'i*), El 3 Ole^ 
bfcSe^roGfia^Sr^-r -5 fc T'n -fe x ir Jt-i 
T, Tfl^4 3J'iaiili^$r^-t-5fc«)Wi-y^>' ; / 

20 &2 3l;6£^fgi;|!!J8l, *£tefcttiXfc£4MfeX!Mt#:<Z> 

[00 7 1] *fc, ^3HlS7^flil'±5g^^^^ 
t7r^7l«4 1 Jb»c, <Sia/<->7 
rl4 2S:fl&*LfcgL- 7> K-T'GaN^WST* 
14 3§rfigft$-a:605T-, «^<D<g|5ffiwT*S 4 3 Sr 

^•f-^r .t*5-e^ 5o 

[0072] EI21I4, ±|B Lfc^ 3 HJg^tO^k^i 
Sr^bfc^^EIT-$>5o El 2 1 Sr#flg L-T, ^3 

[oo7 3] fH3mmmm<o^»^—^mf-<ommt 

i2 0lOTUc7yK- ^"G a 4 5 Jbtr , 

mimmmmtmm, nm^^f? us, 

itS 6, nSl2?7?-Kl7 > nIlU7S'Ki 

2^7yKil 1 . «^P£lhS 12, pS^y^^M 
1 3*3ir/{¥rg|)lgl 4*5^$ ix -c^5 o & m5 

~ i 3 *j J; t/Aflltit i 4 . iVBW: J±, ^ i 

40 ^tl^«-C-fcS„ 

[0 0 7 4] *fc, pSny^^hinroiEiii; 
14, Pl!««l 5*s»jft$*vSfct«>K, -fB®«/45^ 
*$iXTgffl$ix/cn^=t h^5cD*ffitr(4, n 

SiSl 6*5^Six T v>5 0 

[00 7 5] S3iiii©^i*U- r*^-C'l4, ± 
ISO J; 9 id, 01 5~E12 0lC^bfc^3H^«WS 

H, A-o, figt<07> K-T'G a NI4 5 ?:T*t t 
T, ^-coJi^#S5~l 3 i tiaoT« 

50 ^5~1 3(r*5V>Tftff^*S H e B tt^^-f-6ri:A5-e# 
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10 0 7 6] (%4mfe^lB) 02 2-132 714, #38 

fltt5:*t5nI(OSiC (0 0 0 1) IS«5 1 
(J£1T, fS iCSfi5 1j iV>?) Srfflv-CV^S. HI 
2 2-02 7 Sr#Rg Lt, % 4 IH&gflBtt: J: 5 

[0 0 7 7] *T, £©84 0S16»flm±» @2 2I^t 

SWS i 1 Jtfcl, K15 nm(D^ffSr*i-5S 

1 K-/AlGaNA^4^y7ri5 2 > *54U<, 
2 n mnmm&li-rZ S i K-yGaN^Ji^Tit 

[0078] Tmm 5 3 ±\zt±, mo. 5 n m^mm* 

fi-f-Z* ^OS i OxfrhteZT^tm 5 4Sr 

mm (^^^^psbcob) tfi&i ^m^siM-, m 

/I5 4f4, S i K-/GaNA>e.45Tiftl5 3(0 [1 
1-2 0] ^iSjirW^^fSlt-^-r-S. 
[00 7 9] rcO-7^^f5 4l:-r^^tLT< RIE 
ft&if&ffl^-C, T«6^5 3<D*ffiSr)^l ^1 Incr)ff^ 
5 3 <Dmm^w&BVtzBf$.-r?>. ma<oj& 

ftltxyfy^KtOWS. Qflg&CD-hgBcrjtlJ; 9 

^-To *fc, TlfeS 5 3 (OWaj&ftt^ iftl jimC9iS$ 
<h i tie, S i K-ZGaN^b'iSTttlS 
3 C? [1 1-2 0] ^|6]ir5RT^f6l^^fiS:$n-5 0 
[0080] JfcU:, 024 K5H-<fc 5 Si K-^G 

Mm*ffl£&k UT, S i K— 7"G aNi5 5 Sri^l&S 
£-£-5„ QfflWfl&X'Yi.. S i K-ZGaNlS 514. 0 

2 4*3i^0 2 51-, Tttfcg 5 3 <nmU<n& 

mfrbWjfa i^s-rs 
3co{aiffi^bt>^r6n-^ft-r5. ft**, rcos i k— 

7*G a NJg 5 5 ?)S, *3t9jcD rft i £fl:to£¥%ttJi J 

CD-M-Cfc^o 
[008 1] -eLT, 02 5^^i-^fig^P>$ bfiS.i 
K— >"G a NJf 5 5 <D&W&mtr t , S i K-^G a N 

^5 514, @2 6l:/Tt J; ?»r, ?^f5 4Mi* 

fcS i K-yGaNI5 5^U, %gfcft&S i K 
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— T'Ga N1 5 5 7)5#jsfe$H5. miri"?, 0 2 7 fe 
5 S i K— 7"G aN!5 5 

[0082] m4mMMm\z£zmimm*m#<DBF$. 

*teTi4, ±!£co4?&;:, S i K-ZGaNH^T 
ii5 3C0[Hlgi5C0j£[B*5j:O!<aiffi^a^t LT, Si 
K— ^Ga NI5 55:^ftS-fr5CtlcJ;oT, {Bflffico 

*#*l6]t-J5gft-t-5^»-, S i K-yGaNf5 5 cD*S 
10 GHZ. Si K— ^G a N§5 5<D (0 0 0 1) ffift^fa 

fctefcfiiW Si K-7"GaNf5 5 SrJg^S i 1 7)5 T* 

[0 0 8 3] £fc, *M£ira«6lCJ:S&4Hlfe%¥*tt 
cO^^")*t?l4. ±IEcd4 5K, Tt&m 5 3 cD«ffiK|H] 
Cj^*^-t-5r irlc±o-C, Tflfi/i 5 3 COSE ffico^ 
Sr^ s ,5 : -^^-r57'c»tT-±V^ ^;ft,K:4>?, 03 01^ 

T, Tift® 5 3 {CDflfii^^^i-^fcfecOiy^v^ 
20 B#K&il£'>£ii:£~ ttfS-e^S. ^cDjjglH, S&1-I&3 

[0 0 8 4] ®4ni&Mm\z£zmt®&*mft 

<?>Mf$.Jjmx-\^ s i i±ir, /<j/7rS5 2 

Sr^bJtm. S i K— yGaNz)^45T«S5 3 Sr 
J&ftS-Hr5cD-C\ ^colg^<DT«6S 5 3 Sr^i--5 

[008 5] 0 2 8 14, _kiS Lfc^4HJS^c0^t;^l 

30 ^Ufc^m0T-fc5)„ ftlr, 02 8&#HBLT, f4 

[0086] n 4-mfmm*>*m&^— ym^-tommt 

U"Cf4, 02 7K^bfcSi K— -7G a Nf5 5±tc:, 
^2HJfe^ffii:^, ^7s/^l^lt®2 5, nS^2^ 
7*/KS2 6, nil 1^??KI2 7, MQW^f 
2 8, pI»l?7S'Kf2 9 > pIS2^7'/K13 
0, S«fEE.lhS3 lteiapS^y^^ M3 2 7)Sfi2/& 
/£*J, #12 5~3 2<DBl&to£Tfmm 
40 (4, *2*«««tlR|«T?fc5 0 

[ 0 0 8 7 ] *fc, pIf2^77K!3 0<D*y-&K 
SrRKLfcpiay:?;/ M3 2 cofiglJ±lc|4, pit 
«i 3 3^^$itTVNS. Si CS«5 1i^S 

. teSrW-t-SOT-, S i C£«5 lO^ffilC, nll^3 
4^)f^$4x-tV>.5 <> 

[0 0 8 8] » 4 !flS^-CI4, ± 
IBco4 5t', 0 2 2—0 2 7lC^bfc^4^SS^fficO^ 

<S^coS i K-7"GaNf 5 5SrTffit 
50 LT. ^coi:(r#^2 5-3 2$r^fi5ci-5^irli4o 
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t\ #S2 5~3 2^*3V^TS»^^f B ttSr^mi--5i 
-tote*, iMtttcffin, A>o s ftSf/ilg 

5. 

[0 0 8 9] fcfcfctf, ±Bfll3jsJ:VlR4|tllS»tt-e 
(4. fflStLt, t7r-f7Sg4 l*5«fctfS i CSfi 

G a NSS, GaAs&«, GaPSS, InPS 

[0 0 9 0] ^m^ztitcmmmte. -r^-t 

[0 0 9 1] *fc, ±IE^l~^4^Jfe^tfir-|i, -9-7 
r^7lfiK S i&«2 1, T«6S4 3*JiV5 3 

t77'f7£fil, S i S«2 1, T»14 3*3iTJ5 

[0 0 9 2] *ft., ±I2^1~^4^J£^-CI4, *h 
9-(7'W:<n-?x?m$:. t7r-^7i«i© [l-i o 
0] #r6k S i*«2 1© [1-10] *ft.!4, 
TH6S4 3*3it/5 3WGa N© [1 1-20] ^faK 
spfT^/£Lft./5S, *^Wlim^Kb-r, ±ISLfc* 

fctitf, ^3*3io:^4 5IJS^fi(D-7^^g4 
4*3.fctf 5 4£, T«i4 3*3it;5 3©GaN(D [1 
- 1 0 0] ^-|6]^W^^bTt <tv\ 
[0 0 9 3] ±ia^l~^4|llS^-C-(4, -9-7 

7-f7lil, SiS«21 > Til43fciO!53(D 
«ffiwDfliajF^$:. t7 7 -f7lgl© [1-100] 
!7j|6h S i*«c2 l<r> [1-10] #161, 4ft.fi, 
14 3*3it/5 3CDG a N© [1 1-20] ftfaicWff 

3*jj;u«^4^j6^oTifie4 3*3<to?5 3 <Dm&m 

TiffiJf4 3*5j:tf5 3©Ga N<D [1-100] 

[0 0 9 4] 4ft., ±IESei~»4H«»JB[|-Ctt > 

ft.**, *5IBJtt^mcpgb-r, -^^Jf Sr, 7^1 
•»*fctt=fl»fc^©J!Mfc^J*L-t*>J:<, 4ft., 
*^/f wKIng|5-£:, Pi&. 7sft&%.titeE.fi&teif<DM 

St, *A?g*fcM:=a»fc:j|&S-*-5»£\ 7^fli?4ft.{i 
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[0 0 9 5] 4ft., ±iami~^4HJ£^SST-|±, ^7 
7^7S«1 > S i*«2 1, T«6@4 3*30:^5 3© 

%BJ|t-ix^|ig^-f N t77^7«fib Si££2 
I, TH684 3 4o±t)5 5 3(7)*tg(DIH]gp(D^5:, R 
ft-ttHAtWi ^W^tt*)* UTt><t < , 
4fc, i£i95co^Sr. njg, 7s£^4ftJ±H£^fti:*C> 

t><fcv\> 

[0096] 4ft., ±]Ejfs i ~^4 mmmmx^ mt 

z tt. k-vmmx^mft&m^zmtomtt hmm 
»imxhz„ 

[ 0 0 9 7 ] *fc x ±|Em 1 ~^4*J£^®(c:*JV^, 

i> i v * U M^I£^«itT-*p o T t> J; v \ 
20 [ 0 0 9 8 ] * ft.. ±12f£ 1~$4 jy&rBfg-m, awt 
&^¥i»fl:3-/itf>jg I § i /&g£, MOVPEffi?rfflV<tff 
ofc;!>s, *^l4Ctu(wRge>-r. HVPES, 4ftJ*, 
TMA 1 , TMG a, TM I n, NHi, S i H.&itf 
C p ,M g t£ f SrJISfl-;** t L-CfflV>.5 7-^MB 

e mm ^sr«^rte*j«ft srno r t> <tv >. 

[0 0 9 9] 4ft., SfU~m4»fc»f&U:*i^-C, ^7 
7-Y7igl, SiSS2-l; TS6S4 3 S3 J: 1^5 3\Z 

+^ m<D&mx'i&}$rrz<Dfiw& uv\ 

30 [0100] 

l^w^i*] «±<oiptw, *3e?J!K<fc*i,t2\ fi^t* 

[0ffiwfB^*aaifl] 

[a i ] *mw<Dm i nmmm\~ zzmtvo^mow 
Mf8.*m*%iw-tztLtt><Dmwmx'3bz 0 
[1212] ^^<omi*Ji^flii-J:'5S-ft;^#W^ 

[ia 3] *&m<ottsimMMm\z£zmkto%¥m#<D 

[0 51 *^B^wmi»Jfe^flgtcj;^^[i^^^#:w 

[la 6] *&m<n&inmi&m\~&zmfc<to3k ! &&&(o 
Mtftfft£*im-r s ft.ft£o»f®Ei-c$> -So 

[El 7] ^IgWro^lHii^fwJ;^^^^^ 
50 ^fife^&^ffl v -xmm bft.^«fr u— t-*^^* Uft.M 
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umxhz> 0 

im9) *mm<r>m2&MMm^£zmty!i%k¥mfr<n 

[mi o] &&m<ot&2mm&&\z£z2iik<to2ikit&# 
<Dj&&jj&$:3iwr s tctt><r>\simmx~h z> 0 
[mi i] *¥&m<D?&2mifcj&ffiz£zm.i£V!)% s ¥m& 

imi 2] *&m(Dt£2n&Bm\~&z>&ikV)jik*m#: 
mi 3} *mw<D%2nmmm\z£zmmi&¥m# 

[015] *%B^W^3HJfe^fi8lc: < t-5mb#I*^#: 

[mi 6] ^wnrnzmmmm^zzmkm^Mfc 
nB&xm&s&w-tztcibvwimmx-hz* 
[eh 7i *ftw<Dm3mmBm\z£z&im%i.*m& 

[mis] *&w<Dm3mi&Bmi,z£z ) mm&¥m# 

[020] *&w<n%3mMBm\z£zmt®%k*m>it 
[02i] &mw<nm3mmBmizi.zmtvim¥mfr 

^^0-TS>5. 
[02 2] 4^9iaft4?Hlt&ffi£J:££^£^fl; 

v>BF&j?m ^tft i^-r^fc*o»fffi0r-fc.5. 

[02 3] ^n<BJM J: £&<^?M&«#: 

[02 4] *XH0JM%iraffiK:J:S&fl:ttX¥*fl: 
WJf^^iS^HJi-S7t*<D»fffi0T-fe5o 
[02 5] *MW<D^4HJ6^fSlri5M<k;«»*^«: 

[026] &¥&m<D&4mMBm\z£zmm&*mft 
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* [02 7] *«9i0!M%]tt£MU~J:S&^£¥Vtt: 
<^/£^&£fftBJ3f-5fc#cD»rffi0T-fcS o 
[02 8] *%H<o!M&irattl£J:&%fcttX¥«tt: 

£4&0-efc3 o 

[029] &m<»mt®m*m#<oBf&ijmi:8.m-rz 
tzttxomffimxhZ). 

[03 0] tt*OSfll****#«>»«*«fe*:ttWi-5 
10 [03 1] tt*0&fttt£^{t:<D&j£#«*K91i-S 

[03 2] &&<Dmm&*m#<nB&j3mz®.m+z 

[03 3] «§3l5»^b«3*^#(*:<0^^ife«rBiWi-5 

tizxDmffimxhz. 

I, 4 1 tf7r^r»« 

3,42 y 7 r M ('< v7tW) 

2, 2 2, 4 4, 5 4 -^^VM 

20 4, 4 5 7yK-/GaNi (J& 1 £fc&S*>gfc 
S) 

6, 2 5 ^7?/^l^ihS 

7, 2 6 nS^2^7->Kf (*fl:*3R 
«) 

8,27 nIgl^7?KI 
S) 

9, 2 8 mqw«*i (mmm*mitm*m) 

10,29 pIgl?7yKg 

30 m) 

II, 30 pIl2^7yKi (K<bftS¥*tt*? 

12,31 mmmjtm (mtm^mftm+m) 

13, 3 2 pSay^^M 
JS) 

2 1 Si£K 

2 3, 5 2 ^-y^rJf 
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